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Abstract 
The complex relationships between organizational practices have been the focus of information 
technology business value (ITBV) research in recent years.  There appears to be a discernible trend 
toward a more nuanced view in which the effects of information technology (IT), various 
organizational practices and their relationships are systematically investigated.  There is also 
emerging evidence of recent focus in organizational factors and an increasing shift towards 
“complementarities” in which organizational performance is linked to combining organizational 
practices in synergistic ways. The objective of this paper is to investigate important issues in ITBV 
research by examining complementarities of various resources within an organization. The goal of 
this paper is to establish a framework for analyzing different configurations of complementarities. The 
Configuration and Interestingness framework (CIF) proposed in this paper provides evidence on how 
important the understanding of those complex relationship structures amongst organizational 
practices is to maximizing business value. This framework serves as a preliminary attempt to reveal 
different possible classes of complementarities structures. 
Keywords: CIF Framework, IT Business Value, Configuration, Complementarities, Supermodularity. 
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1 INTRODUCTION 
There is a wide consensus that developments in information technology (IT) in recent years have 
contributed to the emergence of what has been described as the ‘information economy’ characterized 
by significant productivity benefits.  However, there is a critical need to unravel the complex 
relationships between IT investments and organizational practices, as under-scored by policy makers, 
practitioners, and researchers (e.g. Bresnahan et al. 2002). From an analytical standpoint, it is 
important to explicate, analyze, and evaluate the appropriate organizational mechanisms by which 
business use of IT contributes to improved performance. This paper will adopt a disaggregated 
approach to the problem by which finely-grained models of the relationships between the different IT 
capital input categories, complementary business practices, and various indicators of business value 
will be developed. The outcomes will have the potential to generate evidence-based guidelines on the 
composition of IT and its complementary organizational practices on a range of payoff measures.  It 
can also help provide useful recommendations to decision makers and policy analysts on how to 
achieve a closer fit between the various components of IT investments and appropriate organizational 
mechanisms. 
This study makes two major contributions to current research on IT business value. First, a framework 
for the analysis of configuration and interestingness is proposed (CIF – Configuration & 
Interestingness Framework). The new interestingness measure provides au useful method to identify 
configurations that have been overlooked by organizations that provide greater returns. Second, the 
CIF Framework provides an efficient way in extracting configurations that provide the best 
complementary value. In particular, the additional returns due to complementary bundling of 
organizational practices can be analyzed, and systematic comparisons between different configurations 
can be made. In this paper, we show how the CIF Framework is successfully implemented in a case 
study using data from the Australian Department of Communication, IT and Arts collected in 2004. 
The remaining paper is organized as follows. In Section 2, we give a brief overview on related 
literature. In Section 3 the proposed CIF Framework is discussed and the data used in the paper are 
described. In Section 4 we present the results of our case study. The paper concludes with a summary 
in Section 5. 
2 RELATED LITERATURE 
2.1 IT Complementarities and Business 
Despite early concerns regarding the IT productivity paradox, it is widely accepted that the return on 
IT investment is significantly higher than the return on other types of capital investment (Brynjolfsson 
and Hitt 1996).  Yet, there are inconsistencies in the measurements of economic impacts attributable to 
IT capital investment among various studies (Stiroh 2004).  Moulton (2000) concluded that the 
inconsistencies revolved around questions measurement. An important factor in the IT investment-
value nexus at the firm level is measuring the “hidden” intangible investments in appropriate 
organizational mechanisms to complement IT investment.  Extracting value from computer 
investments requires innovations in business practices, which call for complementary investments not 
only in software, but also its adaptation to organizational contexts. Brynjolfsson et al. (2002) argued 
that the complementary organizational practices could be thought of as a kind of input (as 
organizational capital) and are often omitted in the production analysis.  They further argued that to 
realize the potential benefits of computerization, investment of many additional "assets" such as new 
organizational processes and structures, workers knowledge, and redesigned monitoring, reporting and 
incentive systems may be needed.  If complementary investments in organizational practice could 
explain part of the variation in IT payoffs, then the question is to understand what and how these 
practices would help firms to improve the impact of IT more effectively to create value. 
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Hempell et al. (2004) studied IT-using firms in Germany and Netherlands and found that IT was used 
more productively if it was complemented by the firm’s own innovation effects.  However, Arvanitis 
(2004) was unable to find substantial complementarities between a bundle of all workplace practices 
(such as teamwork, job rotation and decentralization of decision making) and IT capital. Tallon et al. 
(2000) investigated the impact of management practices such as IT alignment with business strategy, 
employee involvement, total quality management and re-engineering on IT returns and reported 
positive benefits. Gregor et al. (2004) argued that organizations that are aware of their IT capabilities 
and regard it as key in achieving business goals, achieve a higher return on their investments. 
Milgrom and Roberts (1990) proposed the concept of “a web of complementarities” which marked a 
paradigm in conceptualizing other complex dynamics among organizational practices. Previous 
studies such as Weill and Aral (2006) have contributed to our understanding of whether and how 
complementary relationships among organizational practices lead to significant increases in the firm-
level performance. However, the model construction is still a critical problem in studying 
complementarities due to the following reasons (Poon et al. 2009). First, complementary factors need 
to be considered simultaneously. Second, the levels of impact can vary significantly between different 
configurations. Third, there can be many possible complex forms of relationship structures amongst 
the complementary factors. This is due to the model construction requiring identification of potential 
input factors in addition to the relationship structure of those potential factors. 
2.2 Complex Relationships between IT and Organizational Practices 
Brynjolfsson et al. (1998) showed that without organizational change or a mere partial implementation 
of organizational change will lead to a mismatch of strategies with IT investments resulting in 
significant productivity losses. Many studies also showed that higher IT investments helped by 
complementary organizational investments may often lead to higher returns (Brynjolfsson et al. 2002). 
In order to conceptualize how IT relates to organizational practices, the literature on IT business value 
is organized into three broad categories of organizational theory. The theories of contingency, 
configuration and complementarities, also named as the C-Theories (Sinha and van de Ven 2005), 
provide a useful way to frame the problem of analyzing the interrelationship between IT and 
organizational practices. 
2.2.1 From the Perspective of Contingency 
Background. Contingency theory is derived from the contingency approach in science and is built 
upon the work of Burns and Stalker (1961) and Chandler (1962). The contingency theory has often 
been used to support the understanding of organizational structure and variables like technology, 
strategy or environment. An organization should focus on internal and external domain and adjust 
their organizational structure to best match both systems by understanding the interrelationships within 
and among subsystems (Kast and Rosenzweig 1972). Donaldson (2001) proposed that there are three 
core claims of structural contingency theory: (1) There is association between contingency factors and 
organizational structure, (2) Contingency changes causes organizational structure change, and (3) 
“Fit” of structure to contingency affects performance. 
Relation to ITBV. Much effort has been devoted to study IT contingency variables and their effect on 
organizational performance. The benefits of the contingency approach can especially be seen in 
addressing impacts of alignment between organizational factors. For example, several research studies 
in the area of IT and business strategy have relied on the contingency theory to describe benefits of 
strategic alignment (Sabherwal et al. 2001; Oh and Pinsonneault 2007).  Using the alignment concept, 
Tallon et al. (2000) found that an appropriate level of alignment between IT and an organization’s 
business strategy can increase significantly the received IT business value. 
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2.2.2 From the Perspective of Configuration 
Background. The basic assumption of this theory is that meaning creation is the result of the dynamic 
interplay among individual parts and the whole of any social entity such as an organization.  Social 
entity as a whole cannot be understood in isolation. There have been several approaches to analyze 
frequently recurring clusters of attributes or gestalts (Venkatraman 1989), whereas the configuration 
perspective is probably the most developed form. Meyer et al. (1993) stated that configurations consist 
of multiple organizational “factors” or “variables” that usually occur together and assume that they are 
strongly linked to each other. 
Relation to ITBV. Configuration theory allows the grouping of multiple variables into clusters and 
proposes successful configurational “patterns” in order to achieve high business value. Research 
addressing specific configurations has been performed at the IS project-level (Chivukula 2003). 
Gregor et al. (2004) analyzed configurations of key practices relating to a different IT business value 
and concluded that organizations with certain configurations achieved significantly higher returns on 
their IT resources. 
2.2.3 From the Perspective of Complementarities 
Background. This theory takes not only a holistic view of organizational practices, but also put 
tremendous focus on the interdependence of fit in bundles of practices. For example, Milgrom and 
Roberts (1995, p.191) insisted that “changing only a few of the system elements at a time to their 
optimal values may not come at all close to achieving all the benefits that are available through a fully 
coordinated move, and may even have negative payoffs”.  
Relation to ITBV. Brynjolfsson et al. (2002) see “organizational complements [...] as a major driver of 
the contribution of information technology” whereas Bresnahan et al. (2002) argued from an 
organizational perspective that “the new work practices are more likely to detect complementarities 
between IT and skilled work”. Melville et al. (2004) concluded that “IT business value is generated by 
the deployment of IT and complementary organizational resources”. Poon et al. (2005) found that 
organizational practices that complement positively to IT do not necessarily have a reverse effect 
when they are reduced or removed. They argued that our research focus should shift from identifying 
key practices that influence business value outcome to analyzing the complex relationships amongst 
organizational practices and their complementary impacts. 
3 METHODOLOGY 
3.1 Model Formulation 
The notion of complementarities discussed here can be represented by the “supermodularity” of a 
function with respect to two or more complementary variables (Topkis 1978). Supermodularity 
dictates that the sum of the increases in the value of a function when the levels of the complements are 
changed one at a time would be less than the increase in the function’s value when the levels are 
changed simultaneously. If complementarities among activities exist, then the gains from increasing 
every component are larger than the sum of the individual increases.  In other words, a test for 
complementarities must consider performance data on some function that is hypothesized to be 
supermodular. Suppose there are two activities P1 and P2.  Each activity can be adopted by the firm 
(P1=1) or not (P1=0) and (P2=1) or not (P2=0). The payoff function f(P1,P2) is supermodular and P1 
and P2 are complements only if: f(1,1) - f(0,1) ≥ f(1,0) - f(0,0), i.e. adding an activity while already 
performing the other has a higher incremental effect on performance than when doing the activity in 
isolation. 
We formalize this framework in terms of a mathematical function.  Given a particular contingent, a 
class or more specifically a goal (Q) can be realized via a function (f) whose inputs are complementary 
(complement). 
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Q = f (complement | contingent)       (1) 
Note that the term complement is defined a set of interacting variables that generate positive 
improvement of Q. This is an ordinal rather than a cardinal assumption which is an additional criterion 
imposed in our framework. The concept of supermodularity of equation (1) is modeled by considering 
complementary factors simultaneously may achieve a higher incremental effect of Q. 
We use a simple example, pair-wise complementarities to introduce our concept. Lets variables xi and 
xj are considered complementary in the function (f) if and only if 
f(x1,…, xi+1,…, xj+1, …xn) - f(x1,…, xi+1,…, xj, …xn)  
≥ f(x1,…, xi,…, xj+1, …xn) - f(x1,…, xi,…, xj, …xn)   (2) 
The case of dichotomous variables (exist or not) is just a special case of this definition. A more precise 
definition for putting equations (1) and (2) is as follows. Let i, j ∈  {1,…,n} such that i ≠ j.  Without 
loss of generality, assume i < j. Given xm ∈  Xm for m ∈{1,…, n}, let x-ij denote the vector (x1, …, xi-1, 
xi+1, …, xj-1, xj+1, …, xn) that contains all but the ith and jth components and let (xi, xj, x-ij) denote the full 
vector (x1, …, xn). Then, xi and xj are complements in if, for all xm ∈  Xm where m ∈{1,…, n} \ {i, j}, for 
all xi=0, xi=1 ∈  Xi and for all xj=0, xj=1 ∈  Xj, we have 
f(xi=1, xj=1| x-ij) - f(xi=0, xj=1| x-ij) ≥  f(xi=1, xj=0| x-ij) - f(xi=0, xj=0| x-ij)  (3) 
The three theoretical perspectives are operational zed as follow: 
Complementarities. The function f(xi × xj) is supermodular, and xi and xj are complements only if 
equation (3) holds, i.e. adding a variable being 1 while already the other variable begin 1 has a higher 
incremental effect on performance f(·) than when only one variable being 1. This definition can be 
scaled up for multiple variable complementarities. We will name it as complements set. If a 
complement set contains c variables, it is called c-complement. 
Contingency. The concept of contingency focuses on the remaining variable set (i.e. x-complement) and 
searches for contingency patterns to provide a viable condition for each of the complements set to 
satisfy the supermodular condition on class Q. Therefore, a contingent set is a collection of 1 or more 
variables with their specific values. If a contingent contains k variables, it is called k-contingent. 
Configuration. With a specific supermodular value Q, a configuration can now be derived as  
(c-complement | k-contingent) → Q      (4) 
3.2 Configuration & Interestingness Framework (CIF) 
The proposed Configuration and Interestingness Framework (CIF) is depicted in Figure 1. The 
objective of this framework is to disclose the hidden data structures based on two important measures: 
(a) The level of correlations between the complementary variables in the configuration, and (b) the 
supermodular value of the configuration. With the combination of these two measures, we would be 
able help organizations to look for destructive configurations avoid and constructive configurations 
implements. Furthermore, configurations can be ranked and compared with organizational priorities, 
where organizations can select the best fitted configurations to its business agenda. 
There are seven quadrants in this framework. For configurations categorized by high correlations 
amongst the complements, there are several payoff possibilities. For configurations categorized by 
high correlations amongst the complements and submodular returns, there are three possible 
outcomes:  
• The payoff for using complements together is worse than not implementing any of the 
complements, these configurations are considered to be Destructive. The area is labeled ? in 
Figure 1. 
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• The payoff for implementing complements together is worst than implementing either of the 
complementary resource, the configurations are considered to be Unnecessary. The area is labeled 
? in Figure 1. 
• Even the payoff for implementing a combination of resources together is higher than 
implementing each of the complementary separate resource, because supermodularity is not 
observed, these configurations are considered to be Normal. The area is labeled ? in Figure 1. 
For configurations categorized by high correlations amongst the complements and supermodular 
returns, there are two possible outcomes:  
• The payoff for using complements together is worse than not implementing any of the 
complements, these configurations are considered to be Destructive. The area is labeled ? in 
Figure 1. 
• The payoff for implementing combination of resources together is higher than implementing each 
of the complementary separate resource, because supermodularity is observed, these 
configurations are considered to be Superior. The area is labeled ? in Figure 1. 
For configurations categorized by low correlations amongst the complements, there are two payoffs 
possibilities:  
• Configurations categorized by low correlations amongst the complements and submodular returns, 
these configurations are considered to be Normal input resources and they are treated 
independently. The input resources are not complementary. The area is labeled ? in Figure 1. 
• Configurations categorized by low correlations amongst the complements and supermodular 
returns - these configurations are considered to be Interesting because these complementary inputs 
that could generate supermodular returns were not commonly implemented together. Therefore, 
these combinations of input resources could have a high potential for improving the performance 
of an organization. The area is labeled ? in Figure 1. 
• Figure 1. Configuration and Interestingness Framework (CIF) 
As highlighted in Figure 1, configurations characterized by a high supermodularity but low correlation 
would require further exploration. High supermodularity indicates that IT resources have the potential 
to improve the business performance when they are used together. However, there is low correlation, 
companies rarely use these IT resources together in the patterns outlined above, hence these 
configurations need to be investigated further to find out why more companies are not using them. 
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4 CASE STUDY  
4.1 Data Description 
The data set used for our analysis was originally collected by the Australian Department of 
Communication, IT and Arts in 2004 (Gregor et al. 2004). It is based on a questionnaire and contains 
responses from 1050 Australian organizations from different industry sectors and organization sizes. It 
provides information about organizational practices (as IT recourses) firms used in the last 18 months 
as well as the benefits they gained from their IT investments. The firm-level questionnaire has been 
developed based on a collection of previous research with a focus on organizational transformation 
and IT investments. It provides data from an ideal perspective for our CIF framework. In the original 
dataset, it contains four dimensions of ITBV impacts and eleven organizational practices. After data 
cleaning by removing records with incomplete data and IT resources with large missing values (i.e. 
>20%), a sample of 637 organizations was subject to analysis. In Table 1, the seven IT resources (X) 
and in Table 2, three ITBV dimensions (Y) are described. 
 
Organizational Practices (X) Description 
ICT opportunism (X0) The frequency of recognizing and achieving significant additional benefits 
which were initially unanticipated 
ICT Skill Level (X1) The frequency of achieving valuable increases in ICT skill level within the 
organization 
Business Strategy Planning (X2) The frequency of engaging in formal business strategic planning 
ICT Strategic Planning (X3) The frequency of engaging in ICT strategic planning 
Industry Leadership (X4) The frequency of seeking to be an industry leader in adopting new ICT 
Formal Contracting (X5) The frequency of establishing formal contractual arrangements for ICT 
investments 
ICT Integration (X6) The frequency of integrating new ICT into existing business processes 
across key functional areas 
Table 1.  Organizational Practices (as IT Resources) 
The IT resources were originally rated by management executives based on how often their 
organization performs certain practices, ranging from 1 (never) to 5 (always); these values were 
discretized as follows: 1, 2→0 and 3, 4, 5→1. 
 
IT Business Value Dim. (Y) Description 
Strategic IT Business Value  
(Y1) 
Strategic benefits include the ability to create competitive advantage, align 
business strategies to directly support organizational goals, provide new 
products or services, and improve relationships with customers 
Informational IT Business 
Value (Y2) 
Informational benefits include faster and easier access to internal and 
external information, more useful, accurate and reliable information, and 
increased flexibility for manipulation of content and format of information 
Transactional IT Business Value 
(Y3) 
Transactional benefits include operational and cost savings, supply chain 
management savings, staff cost savings, and improved business efficiency 
of employees, business processes and financial resources. 
Table 2.  IT Business Value Dimensions 
The three dimensions of ITBV were collected on a scale of 1 (never achieving business value) to 10 
(always achieving business value from a particular IT investment). The following average (µ) and 
standard deviation (σ) values were observed: Strategic business value (µ=6.74, σ=1.83), Informational 
business value (µ=7.67, σ=1.64), Transactional business value (µ=6.23, σ=1.86). 
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achieve worse business values than without using any of the IT resources. This result is consistent 
with the alignment concept discussed previously. Second, the incremental increase in all three 
dimensions of ITBV is much higher from left side than the right hand side of the figure. This suggests 
that by adding a complementary resource from a lower base (e.g. one to two or two to three) would 
have much high incremental impact from adding a complementary resource from high base (e.g. four 
to five, five to six, or six to seven). One can assume that the amount of coordination required grows 
exponentially with the amount of diverse resources used in the organizations. Hence, this is important 
to identify configurations that are low in complexity but at the same time able to generate high returns. 
4.3 Applying Configuration and Interestingness Framework (CIF) 
Measuring Supermodular Value (Q). Based on the 164 configurations with pair-wise 
complementarities, the results for the supermodular values are calculated and given in Table 5. The 
Transactional Business Value has the highest average supermodular value and the lowest standard 
deviation. This suggests that the interactions of IT resources, help increase Transaction Business 
Value more than Informational Business value or Strategic Business Values. 
 
 Min Q Max Q Average Q Std. Dev. Q 
Strategic ITBV (Y1) -5.253 5.000 -0.0024 1.995 
Informational ITBV (Y2) -5.100 5.350 -0.008 1.928 
Transactional ITBV (Y3) -5.160 4.560 0.091 1.404 
Table 5.  Supermodular values (Q) 
Measuring Correlations.  To calculate correlations for each pair-wise complements in each 
configuration, we follow Bran’s et al (1997) definition of correlation where values above 1 indicate 
positive correlations while below 1 indicate negative correlation. This technique has been found useful 
in association analysis. Based on the calculations for the 164 configurations, most pair-wise 
complements are found to be positively correlated with the average correlation value being 1.113 and 
the standard deviation being 0.266. 
Assessing Interestingness. In Table 6 the most interesting cases are depicted which are characterized 
by configurations with low correlation of complements but high supermodularity. All these 
configurations have a high supermodular value meaning they give a really good result when used 
together. However, by having low correlation it shows that companies are rarely using the IT 
resources together in the patterns outlined above, hence these configurations need to be investigated 
further to find out why more companies are not using them. 
 
 Configuration: (complement | Contingent) Correlation Supermodular (Q) 
Strategic 
ITBV 
F((X0, X4)|X1=1,X2=0,X3=0,X5=0,X6=1) 0.979 3.413 
F((X2, X5)|X0=1,X1=0,X3=0,X4=0,X6=1) 0.857 3.176 
F((X0, X4)|X1=1,X2=1,X3=0,X5=1,X6=1) 0.997 3.119 
Information 
ITBV 
F((X0, X4)|X1=0,X2=1,X3=1,X5=0,X6=1) 0.964 2.283 
F((X1, X4)|X0=1,X2=1,X3=0,X5=0,X6=0) 0.833 2.120 
F((X0, X2)|X1=1,X3=1,X4=0,X5=0,X6=1) 0.998 1.615 
Transactional 
ITBV 
F((X2, X5)|X0=1,X1=0,X3=0,X4=0,X6=1) 0.857 2.534 
F((X0, X2)|X1=1,X3=1,X4=0,X5=0,X6=1) 0.998 2.037 
F((X1, X3)|X0=1,X2=1,X4=0,X5=0,X6=0) 0.857 1.568 
Table 6.  Configurations are considered interesting 
Analysis of Configurations. In the context of the analysis three possible states can be defined:  
• Contingent Removable. The change in supermodular value is insignificant the contingent is 
removed or added. 
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• Contingent Zero Critical. For the particular configuration, the given IT resource represented by 
the contingent provides more value for the business when it is not used. This can be considered as 
side-effects. 
• 3-complment Supermodular. When all three complements are used together with the given 
contingent it gives a better business value result.  
The results of the analysis for configurations with 2-complement that gave the highest supermodular 
values are summarized in the Table 7. For configurations with 3-complement are depicted in Table 8. 
 
 Configuration: (2-complement | Contingent) Supermodular (Q) 
Strategic 
ITBV 
 
F((X0, X1)|X2=0,X3=0,X4=1,X5=0,X6=1) 
No Reduction Possible 
5.000 
F((X2, X5)|X0=0,X1=0,X3=0,X4=0,X6=1) 
Contingent removed: 
F((X2, X5)| X1=0, X3=0, X4=0, X6=1). X0 removed.  
4.477 
 
3.812 
F((X0, X3)|X1=0,X2=1,X4=0,X5=0,X6=1) 
Zero Critical: 
F((X0, X3)| X2=1, X4=0, X5=0, X6=1). X1= 0 is critical. 
F((X0, X3)| X1=0, X2=1, X4=0, X6=1). X5= 0 is critical. 
4.207 
 
4.207 
4.207 
Informational 
ITBV 
 
F((X1, X6)|X0=0,X2=1,X3=0,X4=0,X5=0) 
Zero Critical: 
F((X1, X6)| X2=1, X3=0, X4=0, X5=0). X0= 0 critical.  
5.350 
 
5.350 
F((X2, X5)|X0=0,X1=1,X3=0,X4=1,X6=1) 
Zero Critical: 
F((X2, X5)| X1=1, X3=0, X4=1, X6=1). X0= 0 critical. 
4.633 
 
4.633 
F((X5, X6)|X0=1,X1=0,X2=1,X3=1,X4=0) 
Zero Critical: 
F((X5, X6)| X0=1, X2=1, X3=1, X4=0). X1= 0 critical.  
4.590 
 
4.590 
Transactional 
ITBV 
 
F((X3, X6)|X0=1,X1=1,X2=1,X4=1,X5=0) 
Zero Critical: 
F((X3, X6)| X0=1, X1=1, X2=1, X4=1). X5= 0 is critical.  
F((X3, X6)| X0=1, X1=1, X2=1). X4= 0 critical when X5= 0 critical.  
F((X3, X6)| X1=1, X2=1). X0= 0 critical when X4= 0 and X5= 0 
critical.  
4.560 
 
4.560 
7.201 
8.613 
F((X0, X6)|X1=1,X2=1,X3=1,X4=1,X5=1) 
No reduction possible 
3.468 
F((X2, X5)|X0=0,X1=0,X3=0,X4=0,X6=1) 
Contingent removed: 
F((X2, X5)| X1=0, X3=0, X4=0, X6=1). X0 removed 
3.110 
 
2.822 
Table 7.  Supermodular configurations with 2-complement 
4.4 Discussion 
The proposed CIF Framework supports the decision process of high level management with regards to 
the IT investments. As a result of our analysis, we have identified sets of two-way and three-way 
configurations. Our results clearly showed that there is much greater business value achieved when 
complements are implemented together than when implemented independently. Hence, these 
configurations show business managers the benefits of applying complements together under certain 
contingent environment as a result of their synergistic properties. Our findings are consistent with the 
two important concepts described in the systems thinking approach: equifinality and multifinality.  
Equifinality. The concept of equifinality depicts that there are many alternative ways of attaining the 
same objective. . This is the concept of convergence. For example, the two configurations marked with 
(+++) in the Table 8 {F((X1, X4, X5) | X0=1, X2=1, X3=1, X6=1) and F((X0, X3, X6) | X1=1, X2=1, 
X4=0, X5=0) achieved similar supermodular returns in the strategic dimension of ITBV. Their 
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supermodular values were 2.557 and 2.822 respectively. Note that all three complementary resources 
are different, indicating that there could be different set of possible resource combinations to attain the 
same objectives. 
Multifinality. The concept of multifinality in the systems thinking approach depicts that many 
alternative objectives could be attained from the same set of inputs. This is the concept divergence. 
For example, the same configuration marked with (***) in Table 8 {F((X1, X2, X6) | X0=1, X3=0, 
X4=0, X5=0)} achieved supermodularity for both strategic and informational business values.  
 
 Configuration: (3-complement | Contingent) Supermodular (Q) 
Strategic 
ITBV 
 F((X0, X1, X3)|X2=1,X4=0,X5=1,X6=1) 2.253 
 F((X0, X4, X5)|X1=1,X2=1,X3=0,X6=1) 2.274 
 F((X3, X4, X6)|X0=1,X1=1,X2=1,X5=0) 2.501 
 F((X2, X4, X5)|X0=1,X1=1,X3=0,X6=1) 2.724 
 F((X1, X4, X6)|X0=1,X2=1,X3=1,X5=1) 2.913 
 F((X0, X1, X2)|X3=0,X4=0,X5=0,X6=1) 3.025 
 F((X0, X1, X5)|X2=1,X3=1,X4=1,X6=1) 3.252 
 F((X1, X2, X6)|X0=1,X3=0,X4=0,X5=0) 3.314 *** 
 F((X0, X3, X6)|X1=1,X2=1,X4=0,X5=0) 3.647 
 F((X1, X3, X5)|X0=1,X2=1,X4=0,X6=1) 4.17 
 F((X0, X1, X4)|X2=0,X3=0,X5=0,X6=1) 6.16 
Informational 
ITBV 
 F((X2, X4, X6)|X0=1,X1=1,X3=0,X5=0) 2.418 
 F((X1, X3, X5)|X0=0,X2=1,X4=0,X6=1) 2.455 
 F((X1, X2, X4)|X0=1,X3=0,X5=1,X6=1) 2.462 
 F((X0, X2, X3)|X1=1,X4=0,X5=0,X6=1) 2.541 
 F((X1, X2, X5)|X0=1,X3=0,X4=0,X6=1) 2.583 
 F((X0, X3, X5)|X1=0,X2=1,X4=0,X6=1) 3.190 
 F((X0, X1, X5)|X2=1,X3=0,X4=0,X6=1) 3.301 
 F((X1, X2, X6)|X0=0,X3=0,X4=0,X5=0) 3.584 *** 
 F((X0, X2, X3)|X1=1,X4=1,X5=1,X6=1) 3.996 
 F((X0, X1, X3)|X2=1,X4=0,X5=0,X6=1) 4.232 
 F((X0, X3, X6)|X1=1,X2=1,X4=0,X5=0) 5.562 
Transactional 
ITBV 
 F((X3, X5, X6)|X0=1,X1=1,X2=1,X4=0) 1.424 
 F((X0, X2, X3)|X1=1,X4=1,X5=1,X6=1) 1.467 
 F((X0, X1, X4)|X2=0,X3=0,X5=0,X6=1) 1.502 
 F((X0, X1, X3)|X2=1,X4=0,X5=1,X6=1) 1.503 
 F((X0, X1, X4)|X2=1,X3=1,X5=1,X6=1) 1.877 
 F((X1, X4, X6)|X0=1,X2=1,X3=1,X5=1) 1.979 
 F((X4, X5, X6)|X0=1,X1=1,X2=1,X3=0) 2.076 
 F((X2, X5, X6)|X0=1,X1=1,X3=0,X4=1) 2.152 
 F((X1, X4, X5)|X0=1,X2=1,X3=1,X6=1) 2.557 +++ 
 F((X0, X3, X6)|X1=1,X2=1,X4=0,X5=0) 2.822 +++ 
 F((X0, X2, X3)|X1=1,X4=0,X5=0,X6=1) 2.897 
 F((X3, X4, X5)|X0=1,X1=1,X2=1,X6=0) 4.160 
 F((X3, X4, X6)|X0=1,X1=1,X2=1,X5=0) 5.282 
Table 8.  Supermodular configurations with 3-complement 
The aim of the CIF Framework is to help identify various configurations that will satisfy the 
organizational resources and yet will deliver a high business value. The remaining and important 
issues for an organization are to first understand the hierarchy of sub-systems with the organization 
and to be aware of the complex interactions amongst the organizational resources; and secondly, to 
work out the best configurations for achieving the best supermodular returns.  
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5 CONCLUSION & FUTURE RESEARCH 
This study has identified and discussed important issues in IT business value research by examining 
complementarities of various resources within an organization. One important conclusion that can be 
drawn from the study is that many IT resources only have a considerable positive impact on IT 
business value when applied in combination with other IT resources. 
The complementary analysis has provided substantial evidence on how important the understanding of 
those complex relationship structures among organizational practices really is to maximizing business 
value. Acknowledging and accepting a complex web-like relationship between each of the IT 
resources allow an organization to effectively manage and use such synergistic relationships in order 
to drastically increase their return on IT investments. The introduction of the interestingness measures 
defined by the CIF Framework was to assist the decision making in resources allocation. By utilizing 
the interestingness measures of combining correlation and supermodularity, valuable configurations 
that have hitherto been overlooked by organizations could be identified. Furthermore, the use of the 
analysis on configurations would provide the contingent perspective in nurturing the synergistic 
process for the complements. This framework provides a valuable approach to better understand and 
re-configure organizational resources in maximizing returns. 
The limitation of this framework is that it is computationally intensive, and complexity grows 
exponentially with the number of factors being considered. Further efforts are needed to address such 
scalability challenge. We are currently extending this research by incorporating statistical testing 
procedures into this framework. Furthermore, detailed investigation of certain configurations would be 
useful for servicing the inner-working of the relationships amongst the practices. 
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